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© A metnod of prccucing 3 composite aiastic ma- 
terial comprises sretcring an alastic weo :o aien- 
gate it for axampie, elongating a ncnwcven web of 
mettblcvm elastemeric fibers, and bonding He elcn- 
gatBd web :c at leas: one gatherable web, 2ucn as a 
scunbonded polyester fiber matenal, under conci- 
Sens which soften at least a portion of He alastic 
web to form He bended composite weo of elastic 
materiai. The composite materiai is relaxed imme- 
diately after He bending to prevent He elastic web 
from losing its ability to contract from He stretcr.ee 
dimensions whicn it assumed dunng He bending 
{sjsrep. Such immediate relaxation of He composite 
*3 material after He bending steo results in He elastic 
wee retaining its ability to contract so Hat upon 
^termination of He elongating fcrcs, He elastic wee 
©contracts to form gathers in He galheracle web. The 
^bending may ce effectuated by partem amccssing 
^overlaid elastic and gaHeracle wees wita at least 
CNpcrticns of He elastic web heated to at !east its 
e softening temperature. Th resurtar.t composite elas- 
tic mararial ocmcrises 3 cch rem elastic *ec wmcn 
P»is bonded to at ieast one coherent gatheracie *ec 
^whereby He gatnerable web is extensible and con- 
tractibie with He elastic web ucon stretching anc 



relaxing of He composite materiai. 
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COMPOSITE 21ASTCMEHIC MATERIAL AND PRCCS3S rCH MAKING THE SAME 



BACKGROUND OF THE INVENTION 
Feid of the Invention 

The present invemicn Is concerned with an 
eiasticized material a method of maidng the same 
and artides made ttierefrcm. Mere parccuiany, the 
present invemicn is concerned with a composite 
elastic material comprising at least cne elastic weo, 
such as a nonwoven web of eiastcmeric fibers, 
bended to cne or mere webs cf gatneracie ma- 
terial, such as one or more webs cf a nonwoven, 
non-elastic materiai. 



Description cf He Relaxed Art 

Cemocsfo fabrics comprising at ? east cne lay- 
er cf nenweven textile facric mechanically secured 
to an elastic layer are ton. For example. U.S. 
Paten: 1.446.: S9 discloses textile laninaie manu- 
als comprising an inner layer cf elastic matanai. 
such as a poiyuretnane ream cf a thickness cf 
about 0.025 inches, needle punched at a plurality 
of locations to a nonwoven textile fabric layer. The 
needle ounched sucerpesed layers are then 
stretched' within the elastic limits cf the elastic layer 
to cermanentiy stretch the nonweven fabnc 'aver 
materiai needle punched thereto. When the elastic 
layer is ailcwed to reiax and return to substantially 
its ccncrticn crier to being stretched, the nenweven 
fabnc layer is stated to exhibit increased cuik by 
virtue cf the relaxation of its permanently strstcneb 
fibers. 

U.S. Patent 4,209.553 dislccses a method ct 
making 'an elastic material which induces continu- 
ously fcr*arc:ng relativeiy eiastcmeric nfaers anc 
elcngatabie cut reiatively n.cn-elastic rTcers cmc a 
forming surface and bending at leas: seme cf *,e 
fiber crossings to form a coherent eicrh which is 
subsequently mechanically worked, as by scato 
ing, following which it is allowed :o relax. .As de- 
scribed by the patentee at column 3, iine !9 et 
sec, the elastic modulus cf the dcth is substantially 
recuzsc after the sretcntng. resulting in the :erma- 
nently stretched ncn-eiascc Mlamer.ts relaxing and 
loccing to increase the bulk and Improve :he reel cf 
the facric -column 9. lines 9-U and Figure 2). 
Fcrwardfig cf the filament to the : crming suface : s 
pesitiveiy conceited, whicn the patentee (column 7. 
line 19 et sec) contrasts :o the use cf air streams 
to convey the fibers as used in meitbicwing aera- 



tion. Bonding of the filaments to form the coherent 
cloth may unites embossing patterns or smooth, 
heated roil nips, as set forth at column 9, line 44 et 
seq. 

s U.S. Patent 3,216,126 discloses a composite 
fabric comprising a layer of an elastic or resilient 
materiai and an overlaying !ayer of fabric for ex- 
ample, a wcven facric. The elastic fabric may be a 
poiyuretnane roam or a nyicn woven to impart 

to stretchabifity or the like and. as is disclosed in the 
paragraph bridging columns 1 and 2 of the patent 
an adhesive may be applied in a predetermined 
pattern to the elastic materiai which is then 
stretched, and wniie in a stretched cr elongated 

:s state, the cveriying fabric is contacted therewith 
and heid in pressure engagement for a time suffi- 
cient to ensure adhesicn of the two layers. 'Mien 
the aepjied adhesive is dry, tension on the cacxing 
matenai is .'eieased causing the cveriying ncn- 

2Q elastic ; abric to gather in the areas outlined by the 
achesiva. 

■J.S. Paten: 3.5 £7,737 discloses :he manufac- 
ture cf a rasiiien: ceiiuicsic wadding product at- 
tained by laminating paper and a presretchec 

25 pclyurethane ream material. An adhesive is acpiiec 
in a desired pattern as iilusrated in the drawings 
anc the cacer is laminated to either side cf :he 
presretchec pclyurethane foam material. The .ca- 
per layers may be wetted to reduce their resis- 

co tance to being compressed by retraction of the 
presretcr.ed coiyurethane foam after lamination cf 
the cacer layers Thereto, thereby providing a crep- 
ed effect as iilusrated in Figures 3 and 4 of -he 
patent 

3S U.S. Patent 2,257,512 concerns a method cf. 
producing etastic composite sheet materials and 
discloses that a reticulated, Straus web formed of 
an eiastcmeric material such as rubber, including 
butacier.e-sr/rene ccoclymers. may be utilized as 

-<o the elastic ciy of a composite materiai. as dis- 
closed at column 3, lines 18-24. At column 5, lines 
39-^. the eaten: ciscicses. with reference to Fig- 
ure 7 cf the drawings, that a relaxed sheet materiai 
piy may have a fibrous web of elastcmeric materiai 

*s of smaller area than the sheet matenai stretcr.ee sc 
as :c conform it in area to the area of me sheet 
materiai ir.z the plies bended together at scacad 
pcir.ts cr areas. Upcn allowing the fibrous 
eiastomeric pry to relax, the composite body is 

so stated to assume the structure 'shewn, in F-gure 7, 
whicn Is describee at column 3. line IS et sec as 
shewing a To reus weo cf elastcmeric material 50 
bended at scacsd areas -cr lines 5c :c a ply 55 of a 
creped cr corrugated :!exit!e sheet material, whicn 
' may be cacer cr a synthetic resin materiai. The 
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struc^es of the patented invention are staled to 
be ?an:a:iany weil suited far the manufacara of 
foundation garments, battling garments, elastic 
stockings, ankle braces, belts, garters, galluses and 
the like. 

U.S. Patent 4,425.^20 disposes hydrauteliy 
entangled souniacsd fabrics and a method of mak- 
ing *em which induces (see the Example, a ccf- 
umn 3) drawing a potentially eiastomeric fiber, and 
allowing it to relax between the draw and wind-up 
steps. 



SUMMARY OF Tr5 INVENTION 

In accordance with the prssern invention there 
is provided a method of producing a composite 
elastic matenal ccrr.cnsing at least one gatheracte 
web bended to at least one elastic web, "he meth- 
od ccmcrising {aj tensioning an elastic weo (wnicn 
may cempnse a fibrous weo such as a nenweven 
web cf eiastcmenc fibers, e.g.. meifciewn 
eiastcmeric fibers) to aicng3te it (to) bonding the 
elongated elastic weo to at least one gatheracie 
web uncer cencitiens whicn soften at ieast portiens 
of tie aiastic wee :o form a bended composite 
web: and (ci relaxing the comccsrte web imme- 
diately after the fencing step whereby the gathera- 
ble web is garnered to form the composite aiastic 
matenai. Other asreeas of the invention provide for 
maintaining the nfcrcus elastic weo in a stretcr.ed 
condition dunng cencing, at an eicnganon of at 
least about 25 cercsm. preferably about 25 percent 
to over 500 percent, ^r axamcie. about 25 percent 
to 550 percent elongation during the bending. 

In another ascec: of the present invention, ^e 
method : nciudes cencing the elongated elastic web 
to the gatheracie weo cy overlaying the elastic anc 
gatheracie webs arc acpiymg *eat arc pressure to 
the cveriaid wees. ; cr axamcie, by heating ending 
sites en the aiastic wee to a temcerature cf from at 
teast about 35 3 C to about 120*0. preferably rem 
at leas: abcut 70°C to accut SO'O. 

In acecrcancs with the present invention there 
is also :rcv:cec an aiastic ccmccsite material com- 
prising an elastic web bended to at Seas: one 
gatheracie wee wrier, is extensible and — "tract tie 
with the elastic web Jpcn stretching and relaxing cf 
the ccmccsita matenai. the aiastic composite ma- 
tenai being T.sce :y a metr.ee as described above. 

in accordance with another ascec: of the 
present invention, cie aiastic web is :cndec to tr.e 
gatheracie wee at a plurality cf spaced-acar: icca- 
tions in a raceating zattem and tie ;3therabie web 
is gatr.arec between T>e tcr.cec locations. 



Other aaoeca of the inventicn provide that the 
elastic web may comprise a nenwoven web of 
etestomenc fibers, preferably eiastomeric micro- 
fibers; sucn as* for example, an eiastomeric ncrv 

5 woven web of mertbiown eiastomeric fibers or an 
eiastomeric film. 

Other aspects of the invention indude on or 
more of the following in any ccmoinaticn: the 
eiastomeric fibers, preferably mertbiown 

'0 eiastomeric fibers, may be formed from material 
seiecad from the group including (I) A-3-A' block 
ccooiymers wherein A and A* may be the same or 
different endblodcs and each is a thermoplastic 
polymer ancbiock or segment which contains a 

75 styrenic moiety such as polystyrene or polystyrene 
homoiogs,, and 3 is an eiastomeric polymer mid- 
block or segment e.g.. a midbiock selected from 
the grouo induding poly (ethyiene-butylene), 
pcryisoprene and poiybutadiene, with pciy- 

so (ethyiene-butyiene) being preferred and (fi) bJencs 
of one or more pclyclerlns with -he A-3-A* blccx 
ccooiymers of (I) where 3 is a polyethylene- 
bury (ere) micbkxx: eacn of the A and A* anc- 
blocks may be selected from the group consisting 

25 of polystyrene and pclysryrene hcmolcgs. a.g.. 
pcly(aicna metnyfstyrene), and where the 
eiastomeric fibers are formed from a blend of one 
or mere pciycJertns with an A-e-A* block copolymer 
where 3 is a pciy(ethyiene-butyiene) mibbiock. :he 

zo pciycienn ; s selected from one cr mere of poiy eth- 
ylene, poiyprccyiene, pclybtrrene, 9thyiene copcy^ 
mers, prcoylene copolymers and but ere 
ccootymers: the elastcmeric film and the 
elastcmenc fibers which fenrn the elastcmeric ncn- 

os woven weo. e.g., the merit iown microfibers, are 
ccmccsed, of ax least 10 percent for exampie ai 
least 20 percent, mere soecrncaily at least 30 per- 
cent, a.g.. from aocut 10 percent to 30 percent by 
weight of :he aforesaid A-3-A* block copolymars 

40 and greater than 0 percsnt by weight e.g.. from 
abcut 30 percent :o silent 10 percent by weignt. of 
the polycierln: the aiastic web, e.g., a fibrous aias- 
tic weo, is bonded to the gatheracie web at a 
plurality of acacec-acart locations in a repeating 

«*s pattam and tie gatherabie weo is gathered be- 
tween the oended locations; the aiastic web prefer- 
ably has a 'cw basis weight of from abcut 5 to 
about 300. preferacly Tcm abcut 5 to abcut 2C0. 
grams cer squara .meter (gm/m^, for axampie, frcm 

sc abcut 5 to about «C0 grams per- square meter, 
aithcugn its cas:s weight can be much higher the 
g3^eracle web is a nenweven, ncn^lasac materia;, 
prereraciy one. compesed of nbers formed ~crr. 
matenais seieccsc Tom tie group including peiyes- 

£5 tsr libers, a.g.. cciyiethyiene tereohmaiatB) fibers. 
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pdyalefin fibers, oolyamide fibers, *g- nylon fi- 
bers, ceiluiosic fibers, e.g~ cotton fibers, and mix- 
tures thereof. Alternatively. *e gattieracte weo may 
be any suitable woven fabric. 

In one asoect at trie invention, the composition 
of the A-3-A' polymer used Is such that the sum of 
the molecular wight of A with the molecular weight 
of A 1 is from about 14 to 31 percent {from abcut 14 
to 2S percent when 3 is poiy(etrryiene-butyiene)) of 
the molecular weignt of the A-3-A' block 
cccciymar. 

Other aspects cf the invention are described in 
the description of preferred embodiments. 

SRIE= DESCRIPTION OF THE DRAWINGS^ 

Rgure 1 is a schematic '/tew in elevation 
illustrating one mode of carrying cut the method cf 
the present invention: 

Rgure 2 is a schematic plan view with pans 
broken away cf one embedment cf a composite 
elastic maieriai in accordant with *e present in- 
vention, shown in a stretched condition; and 

Rgure 2A is a section -new along line A-A cf 
Rgure 2, but with tie composite elastic materia^ in 
a relaxed condition relative to its conciticn in r:g- 
ure 1 



DESCRIPTION CF THE ?9.Er~n— EM8CCI- 
MENT3 

Tne ccmccsita aiastic materials cf the inven- 
tion generally comprise ar least one layer :r web cf 
elastic matenal bended to cne cr mere other layers 
of gaiheranie material, the elastic web being main- 
tained in a stretcr.ed conciticn within its elastic 
range during the Ending step so *at jeen con- 
tracting cr recovering after release cf the stretch- 
ing. La M elongating, tension force, the !ayer cr 
layers :o which it :s bended will gather cr cuc!<er. 
Tne resuitant comocsite material :s itseif elastic, 
any of its non-elastic layers being able to move 
with the stretching cf the plastic layer by reason cf 
the play cr give provided by the gathers formed, 
ucon relaxation of t.a stretched 3lastlc web. in the 
ncn^iastic layers to which *e ncn-lastic weo cr 
wees are bencec. Composite materiais mace in 
accordance with the inventicn nave shown remark- 
ably geed unifcrmity, hand. buik. sirencm and elas- 
tic procerties. 

A wide variety trf materiais may be ampicyed 
as the eiastic wee. As used herein ar.d in the 
claims, the :erms fiasco* and Eastern eric" have 
their usual bread meanings. However, for curccsas 
of this inventicn 'alascc' may be conveniently 
defined as follows. A material is aiastic if it is 



stretchabie to an elongation of at least about 25 
percsnt of its relaxed length, i-e- can be sffetched 
to at least about cne and one-quarter times its 
relaxed length, and upon release of the stretching 

5 force win recover at ieasi about 40 percsnt of the 
elongation, win, in the case of 25% elongation, 
contract to an elongation of not more than about 15 
percsnt For example, a tOO centimeter length of 
material win, under the foregoing definition, be 

to deemed to be elastic if it can be stretched to a 
length of at least about 125 csntimeters and if, 
upon release of the stretching forc9, it ccntracs. in 
the case cf being stretched to 125 cm, to a length 
of not more than abcut 115 centimeters. Cf course, 

T5 many elastic materials used in the practice cf the 
inventicn can be stretched to elongations consider- 
ably in excess cf 25 percsnt cf their relaxed length, 
and many, ucon release cf the stretching force, will 
recover to "heir original relaxed length or very dose 

20 thereto. At least for some purposes of the present 
invention, elastic materiais which upon reiease-cf 
the stretching force recover ail or nearly all cf their 
elongation are c referred. Elastic webs suitable for 
use In ihe inventicn inciude both elastic films and 

22 nenweven Tcrcus aiastic webs such as, for exam- 
pie, meitbiewn eiastcmeric Tcrous webs. Such fi- 
brous wees usually comprise 'micrcncers ,, T which 
term, as jsed herein and in the ciaims, means and 
includes fibers cf a ciameter not grsatar than abcut 

50 100 micens, e.g., fibers of from abcut 1 to 50 
microns in diameter, such as those which may be 
obtainec by the meitbicwing and spuncencing pro- 
cesses. In fact, nenweven wees cf mertbiewn 
micronbers constitute a ^rsieir&i embodiment 

cs thereof. As used herein and in the claims, 
'merttiewn" micrcrlbsrs refer to small diameter 
fibers, usually cf a ciameter net greater than abcut 
I CO microns, mace by extruding a moiten thermo- 
plastic material as moiten threads through a plural- 

«j ity cf crificas into a high velocity gas (e.g.. air) 
stream which entrains tie extruded threads at their 
point :f 3mergence frcm the orifices and attenu- 
ates the threads cf moiten thermoplastic material to 
reduce me ciameter thereof, the gas stream -come 

<*s fibers then being deccsited upon a collecting 
screen to rem a coherent web of randomly tiis- 
pered fibers. Such a process is discicsed. xr ex- 
ample, in U.S. Patent 3.249.241, issued November 
19, 1974. :o p.ceert n. rutin at al, the disclosure 

sc this patent is hereby inccrpcrated by reference 
herein. 

The ncrcus aiastic web may also comprise a 
ccmccsita material in that it may be comprised cf 
twe cr mere individual coherent webs or it may 
S5 ccrr.crisa cne :r mere *ecs incivicuaily comprised 
cf a mixture cf eiastic anc ncn-elasbc fibers. .As an 
exampie cf the !aner type cf aiastic wee, reference 
is rr.ace to the aforementioned U.S. Fa^nt 
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4,209.533 in whicn elastomer* and non- 
eiastomenc fibers are axningied to form a angle 
coherent web of randomly dispersed fibers. An- 
other axamcl of such a composite web wouid be 
one made by a technique such as disclosed in U.S. 
Patent 4,100.324 issued July 11. 1*73 to Richard 
A. Anderson at ai. and assigned to the assignee of 
ttiis application. That patent disctees a ncnwcven 
materiaJ comprised of a mixture of mertblown ther- 
mcclastic and other fibers which are combined in 
the gas stream in which the mertblown fibers are 
borne so that an intimate entangled co-mingling of 
thermoplastic meltbiown fibers and other fibers, 
e.g., wocd puip or staoie fibers, occurs prior to 
collection of the fibers open a collecting device to 
form a coherent web of randomly dispersed fibers. 
The disclosure of U.S. Patent 4,100.224 3 aiso 
incorporated by reference herein. 



A useful material for making lie aiastomenc 
fibers of the fibrous elastic web of the .present 
invention* for example, for forming mettfatawn 
aiastomenc fibers which can be collected to form 
5 an Aiastomenc fibrous nonwoven web which can be 
utilized in practicing the present invention, are 
Mode copolymers having th general formula A-S- 
A' where A and A* are each a thermoplastic poly- 
mer endblodc which contains a styrenic moiety 
ro such as a poly (vinyl arene) and where 3 is an 
eiastcmeric polymer micbtocx such as a conju- 
gated dene or a lower alkene polymer. 

As used herein the term 'styrenic moiety" 
means a mcnomeric unit represented by the ter- 
ra muia: 



C 

o 



Prmrreti materials for forming the eiastcmeric 
fibrous nonwoven *eo are ones in which the A and 
A' endbiocks are seiected from ifce group inducing 
polystyrene and polystyrene hemctogs 3uch as 
pcry(aJcha methyistyrene) and the 3 micbtocx is 
either polybutaciene, poiyisccrene or poly - 
(ethylene-cutylene). Materials of tfiis general type 
are disclosed in U.S. Patents 4.222,ra2. to H. A. 
Pieniak, 4,222.534 to Ces Marais and -t,2S5.-£5 :o 



Jones. Similar materials are discicsed in U.S. Pat- 
ent 4,^1 a,: 22. issuea November 29, 1982 to 'Wil- 
liam l_ Sur.nelle whicn describes A-3-A biocx 
copolymers having styrenic endbiccia A and amor- 
phous intermedials bkxxs 2. Commercially avail- 
able A-3-A* biocx copolymers having a saturated or 
essentially saturareG poly (etnylene-cur/iene) mid- 
blocx or segment 3 represented by the formula; 



L 



I | 

> I ; 



, where x, y and n are positive integers, anc 
polystyrene A and A* enefcicexs representee 'ay tTte 
formula: 



so 
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, where n is a positive integer wroch may be the 
same or different tar A and A 4 , are sometimes 
referred to as S-E5-3 (pciysr/rena/poiy(ethylene- 
buryiene)/coivstyrene) bicck copolymers, are avail- 
able under the trademark KRATON G, for axamcie, 
KRATCN G 1650, KRATCN G 1652 and KRATCN 
GX 1657 from Shed Chemical Company. KRATCN 
rucoer materials are described in detail in a .num- 
ber of Shell Chemical Company publications in- 
ducing one designated 3C: 198-52. 7/83 5M. 
KRATCN G 1650 meter has a weight ratio :f 
polystyrene A and A' encbiccks to pory(ethyiene- 
busyienei 3 midfclccks cf 23:72; for KRATCN 2 
1652 rubber the weight ratio is 29:71 and for 
KRATCN GX 1657 the weignt rata is J 4:88. Fcr 
examcie, with rescect to the KRATCN GX 1657 the 
sum cf che molecular weignt of A with the rnciecu- 
lar weight of A' is 14 percent cf the molecular 
weignt of the A-3-A' stack copolymer. Tnese block 
cccciymers are net believed to contain piasticzer 
oils although they are commercially avaiiabie in 
compounded form. The G 1650 and G 1652 biccx 
cepcyimers are available in crumb form and nave a 
specific gravity cf 0.91 and a Shore A Hardness cf 
75. The GX 1657 block cccciymer Is avaiiabie in 
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pellet form, has a specific gravity cf 0.90 and a 
Shore A Hardness of 55. KRATON G materials 
have been found to be satisfactory for meitfclowing 
in essentially cure form at high exirusion tempera- 
tures cf at least about 290 degrees Centigrade and 
to be satisfactory for mer&lcwing at such high 
temperatures and at even lower temperances If 
blended with cciyciefin materials which reduce the 
viscosity of the blend as compared to the viscosity 
of the pure KRATCN G. The A-3-A' bloc* 
copolymers may be axirucad or otherwise formed 
to produce elastcmeric maieriais. particularly 
aiastcmeric films and elastcmeric nfcsrs, mere par- 
ticularly, 9ias:cmeric micrcfibers as by mefcicw- 
ing. The S--E5-3 thermoplastic blcck copolymer 
maieriai provides a material which, even wnen con- 
taining a rather high cement cf pciyciann material, 
provicss satisfactory elastic and strength crcper- 
nes. 

Other aiastcmeric resins which may be utilized 
to fern the aiastcmeric web cf the present inven- 
tion are A-c-A' bicck cccciymers where A and A' 
are polystyrene andbiccks, as- denned above, and 
2 is a colybtsaciene micbiccx represented by the 
following formula: 



U in 



, where n is a positive integer. This material is 
sometimes referred :o as a S-3-3 bicck cccciymer 
arc is avaiiacie mem Sheil Chemical Company 
under the trade designation KRATCN 3; -or axan- 
pie KRATCN DM101. KRATCN 0 1102 arc 
KRATCN D 1116. forcing to the Sheil^Chemicsi 
Com cany pubiicatens ncted 3tcve, KRATCN 2 
1101 .ubber has a weight ratio cf polystyrene A 
and A* encbiccks to me pciybutaciene 3 micbicck 
of 31:59; for KRATCN 3 1102 rubber the weight 
ratio is 22:72; fcr KRATCN 0 1113 rucber it is 
21:79. r cr example, with resececc to He KRATCN 
0 1115 maieriai ma sum cf the mciecuiar weignt :f 
A *ith the molecular weignt cf .V is 21 percent cf 
the mciecuiar weight of the A-S-A' blcck 



cccciymer. Tnese blcck cccciymers are avaiabla 
45 as ccrcus pellets, have a scec:f:c gravity cf 0.94 
and a Shcre A Hardness cf 71 fcr the D 1101 and 
C 1102 bicck cccciymers and 55 fcr the D 11 IS 
bicck cccciymer. 

Another S-c-3 blcck cccciymer material is 
c Q commerciaily avaiiabie under the trade designation 
. Sciprsne -113 from the Fhiilics Petroleum Com- 
pany. 

Yet other ' aiastcmeric resins which may be 
utiiizec :c form the aiastcmeric wee cf the present 
cc invention are A-3-A' blcck cccciymers where A 
and A' ara pciystyrane andbtccks, as dsnned 
above, in a 3 is a cciyiscprene micbicck where the 
micbicck is represented by the formula: 
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, where n is a positive integer, These bfcx* 
ccoctymers are sometimes rnmrma to as S-i-S 
bloc* ccociymers and are also available from the 
Shell Chemical Company under the trace designa- 
tion XRATCN 0, 'or example, KSATCN 0 1107. 
KRATCN 0 1111. KRATCN D 1112 and XRA70N 
D 1117. The KRATCN 3 1107. 0 1111. 0 1112 and 
0 1117 block ccooiymers have respective weight 
ratios cf polystyrene A and A' anctlocxs to. the 3 
micfakx* of 14*6 (0 11C7); 21:73 (01111): 14c8B - 
(0 1112) and 17:33 (01117). For example, with 
respect to the Krsrcn 0 1117 the sum of the 
mciecuiar weight cf A with the molecular weignt cf 
A' is 17 oercsnt cf the mciecuiar wetgnt of A-3-A' 
btocx cccolymer. The 0 1111 grace is available as 
a pcrcus pellet having a specie gravity of Q.33 
and a Shore A Hardness of 52. The 0 1107. D 
1112 ana D 1117 blccx ccooiymers are avaiiaoe 
as pellets having scecinc gravities cf 0.S2 anc 
Shore A Harcneas cf 37 for 0 1107. V for 3 1112 
anc 22 tor. 3 1117. Generally, the S-c=-S thermo- 
plastic iiccx ccociymers are easier to faencate into 
fibers and micronbers than the S-i-5 and 3-3-3 
types and, acccrcingiy, are preferred. 

Other exemplary alasx:menc matenais rcr use 
in tormaticn of fibrous ricrrweven aiastic wees or 
films in the oractics or the invention include polyes- 
ter eiasremeric materials such as. for axamc:e. 
these avaiiacie uncer He race designation Hytrai 
frcm £. I. OuPcnt ^Nemours 4 Co., pclyurethane 
eiastcmenc materials sucn as. for axample, those 
availaoie under Tie jacsmarx E3TANE from 2. r. 
Goocrich i Co. and pciyamide alastcmenc materi- 
ats ruc.~ as, for example, close avaiiafcie uncer He 
tracemarx PE3AX from the Riisan Company. Gen- 
erally, any suitable aiasxmeric fiber terming resins 
cr blencs containing the same may ce utilized for 
the nenweven wees of eiastcmenc fibers of He 
irrverrticn ar.c anv suitacie eiastcmenc nlm forming 
resins cr clencs containing the same may be uti- 
lised tor che eiastcmeric films cf the invention. 

The eiastcmenc fiber or film forming resin 
usee in the invention may assentiaiiy consist of an 
eiasnrmertc S-c=-5 chermcciastic rasin which typi- 
cally may contain piasticoera. pigmems. antiox- 
idants and other cenventicnaiiy employed acci- 
tjvea. p.jrrer, as discussed accve. the S-3-3 
b4ocx cccciymers may ce blenced with ociyaerlns. 
e.g.. pciyethyiene ane'er pcrycrcpyiene. Jhe 
pcryctenns whicn is utilized in Piercing the S-c=-3 
bice* cccciymers must be one whicr\ when oiend- 
ec with HeS-cc-3 ciccx cccclymer and sucjectec 
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to an acofcpriate combination of elevated pressure 
and aievated temperature conditions is 9xtrudabie 
in blended form with the block ccociymer. in par- 
tolar, preferred poryoieam materials include pciy- 
ethyiene, polypropylene and poiycutene. including 
ethylene copolymers, propylene ccooiymers and 
butene ccooiymers. Blends of two or more of the 
polyotenns may be utilized. A particularly preferred 
polyethylene may be obtained from U.S.i. Chemicai 
Company under the Hade designation Petrcthene 
Na601. (Also referred to as PS NafiOi or Na©01.) A 
partcuiarry preferred pclyprooyiene may be oc- 
tained frcm He Himortt Corporation under the trace 
designation P0373. Characteristics of the U.S.I. 
Chemicai pcryethyteoe are given ceicw in connec- 
tion with che *asr runs summarized in che 7aoles. 

Typical charactaristics cf the Himcnt FC-973 
colyprccyiene. 3S stated cy Himcnt, *«ciuce a aen- 
srty of about Q.500 grams per cubic csmimetsr 
measured in acccrcancs with AS7\4 3 7S2 and a 
mertScw .'ate obtained in accordance with AS7M 3 
122a, Condition L of about 25 per ten (10) 

minutes. Other characteristics of the PC-973 are a 
tensile .strung^ of about 4,200 pcunds per square 
inch (psi) measured in acccrcance with AS7\t 
C62a; a fex modulus cf accut 182.CCO psi mea- 
sured in accordance with AS7M 0 790.3 and a 
Rocxweil hardness, a scaie. cf accut 33 measured 
25 in acccrcance with AS7M D 7B5A. The ?C-372 is 
beiieved to have a number average mciecuiar 
weight (Mn) cf about 40,100, a weignt average 
mciecuiar weignt (Mw) of about 172,000 and a Z 
average weight (Ms? of about 57-i.CCO. The cciy- 
40 Giccercrr/ cf the ?C-37^ (Mw/Mn) is accut 429. 

Whether He alastic web comprises an aiastic 
film (sucn as a biown or cast film) or 3 fibrous 
elastic web (such as, 'or axampie. a nonweven wee 
cf mertbiown fibers, or a web of mertbiown fibers 
45 containing .ether fibers or particulates -whicr. were 
incorporated into the web during .ts formation cy. 
for axample, utilization cf the teachings cisciosed 
in U.S. patem 4.;C0.224, discussed acove. or a 
wcven :r 'cirbed aiastic web), it should have surfi- 
50 cient aiastic^/ and ce cencabie to tie gaiherable 
webs cf He ccmccsite structure of He •nverrticn 
with sufficient strengm S3 form a composite ma- 
tenaj ^mcn may be stretched anc reiaxec to pro- 
vide the desired degree of elastic?/. Althcugn 
seme cf He eiastcmenc matenais, such as tnese 
made Tern KFATCN resins, are somewhat '-adc/, 
they Co .xt cenenily axnibit a satisfactorily hign 
degree of achesicn :o many matenais. particuiany 
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when heid in an elongated cancfflon wniie oeing 
bonded *o the other web or wees of the compost* 
material. Accordingly. or ether types of con- 
venticnai bonding techniques sriouid prererably be 
utilized when such maxenals are to oe utilized in 
practicing the present Invention, ft win be appre- 
ciated Hat the degree of elasticity is one of the 
important considerations in forming elastic cempes- 
its fabrics such as those of the present invention, 
oarticuiariy when such composite materials are to 
be utilized in garments which are designee to con- 
form x the body of the wearer, For example, in the 
manufacture or • disposable diacers a degree of 
elasticity of the facne will assist in conforming :t :o 
the body contours of the wearer. Funher, it is often 
desired that the composite marariai snould-have a 
soft hand and faei so it is therefore desirable in 
some cases that the bending of the eiastic weo :o 
the other weo or wees of the laminate be dene 
wrthcut the provision of an achesive wnicn wcuid 
tend to make tie resurtam material stiff. 

Because the elastic web may be bonded to a 
ncn^iastic material, by which is mean: generally 
any suitable material which lacks the characteris- 
tics of an elastic as defined above. the r.cn-aiasnc 
material tends to have a limiting enect an the 
degree of aretch anc recover/ of the elastic wee. 
For examcle, if the elastic web is stretcneo to an 
elongation of 100 percsnt i.e., to ™ce its reiaxec 
length, and Sen bended to a non-mastic weo aucn 
as a nonweven pciycienn fiber web, upen retease 
of the stretching force acticn on the composite 
web, the ncrwlasdc web tends to prevent the elas- 
tic weo from retracting fully to its original .engtn. 
This requires that 'he elastic limit of. the elastic wee 
be greater ±an the tiesirec minimum elastic limit 
of me ccmccsite matenai. For example, if it :s 
desired to prepare a ccmccsite maranai stretchae:e 
to ICO oercan: elongation, a 100 cm length cf 
elastic web may be stretched to a length of. fcr 
examcie, 220 cm (t20 percent elongation) anc 
bended at scacad-acart locations to a 220 cm 
leng-h of ncn-eiastic matenai. i ne bonded ccmccs- 
ite elastic material is then allowed ;o relax anc 
even if *e elastic weo : s eacabie of reccvenng to 
its original 1C0 cm length, the ncn^iastic wee 
bonded thereto will inhibit full recovery and the 
ccmccsite mav reiax :o a length of. say, i:0 cm. 
Puckers or gamers wiil form in the gatherabfe wee 
between *e bend points. The resulting 110 cm 
lencm of ccmccsite material is stretcnacle to its 
220 -m' length to ercvice a 100 percani elcr.- 
gataeie ccmccsite material, me onginai iengtn or 
the ncn-eiastic web limits, in this hypothetical ex- 
amcie. the attainable eicr.caticn cf me ccmccsite 
material because the r.cn-aiastic web wcuid act 3S 



a "3100* to prevent further or axesssive stretching 
of !hs eiastic web under the effect of stretching 
• forces which are less than the failure strength of 
the non-elastic gathered web. 
s The elastic web may be bonded to the gathera- 
bie weo by any suitable means, such as, for exam- 
ple, thermal bcntfng or ultrasonic welding, whicn 
will soften at least portions of at least one of the 
webs, usually the elastic web, because the 
to eiastDmeric materials used for forming the elastic 
web have a tower softening point than many cf the 
materials commonly employed to form the gathera- 
ble webs. Thus, arfecuating the oonbing by acoly- 
ing heat and pressure to the overlaid elastic and 
is gatherabie webs will soften at least portions cf tie 
alastic web by heating these portions (or the entire 
alastic wee) to at ieast its softening temperas re 
and applying sufficient pressure to form a reason- 
ably strong and permanent bend between the re- 
st? solidified softened portions of the elastic web and 
the gatheracle web. Gne difficulty with such bond- 
ing of nims or nonweven eiastcmeric webs :s mat 
the low basis -weight of such webs rencers them 
suscectible to losing their abiiity to contract to their 
:s prstensicned. thai is presiratchea oimensicr.s if 
they are subjects, even briefly, to being heated 
while stretched and allowed to cool in the stretched 
condition. Such difficulties shcuid not be encoun- 
tered in dealing with heavy oasis weight webs such 
3C as elastic ream materials usea for C3rpet backing 
and t.e :ike wnicr. shouid be abie to sustain such 
heating and ccoiing, at least at localized portions or 
on the surface thereof, whiie being maintained un- 
der tension for at laast a brief period cf time 
cs without thereafter losing their abiiity to contract to 
their pretensicnec, that is prefetched, aimen- 
siens. Hcwever, the elastic films and eiastcmeric 
nonweven wees of eiastcmeric fibers of the present 
invention have extremely lew 'oasis weights as 
43 compared to high basis weight, heavier elastic ma- 
terials, such as poiyurathane foams, which are ccn- 
venticnaily stretched and bendad to gatherabie 
webs. Fcr examcie. the lew basis weight eiastic 
webs cr eiastic nims of the present invention may 
4S have a :as;s weight ranging nrem about 5 grams 
per so: are meter to about 200 grams per square 
meter, preferably from abcut 5 grams per square 
meter to abcu: 200 grams per scuare meter, fcr 
examcie, rem abcut 5 grams per square meter to 
50 abcut :C0 grams per scuare meter. Acccrcir.giy, 
ft* extreme thinness, that is lew :asis weight, of 
the eiastic nonweven wees whicn may be used :n 
certain emccclments of the inventicn would appear 
to preciuda subjecting them to such conventicnai 
;s heatir.g anc stretcning techniques because such 
materials are sue; set :c lesir.g their ability to con- 
tract tc their prasratched dimensions if ccoied in 
the stretertec ccnciticn. Acccrcir.giy. less of the 
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ability of th elastic weo to contract to its 
preatretcr.ed dimensions wouid mean that the 
gsmeraoi wees would not be gathered upon re- 
lease of the tensioning, stretching force on the 
ccmocsrie web. Thus, me composite wed wouid 
not posses non-destructive elasticity since any sig- 
nificant stretching cf the composite weo wouid re- 
suit in the gatherable wees being tern- or ruotured. 

In spite of ;his acparent oroblem. a distinct 
advantage of the present invention is the ability to 
attain trie elastic characteristics in the composite 
web by bonding a low basis weight elastic wed to a 
gathoracie maxarial. such as a ncn-eiastic materia*, 
whicn may be of greater tansiie strength than the 
elastic wed, by immediately relaxing the composite 
ater the bonding step, immediate relaxation of the 
composite and thus the elastic web after the bond- 
ing steo allows the elastic wed to contract and then 
cool wnile relaxed, enabling it to gather the 
gatheracle web so that the composite weo pos- 
sesses aiastic pre carries without rupturing the 
gstheracie wees because the gatheracle wees are 
able to extend and retract with the elastic weo as a 
result of the presence of the gathers. As used 
herein and in the claims, ^mmeciaisiy* relaxing 
the elongated composite means relaxing i before 
the elastic wed remains in Its elongated condition 
for a period cf time such that it bses tts aciirry to 
recover at ^east about *G percent of its elongation^ 
as described accve in defining the term 'elastic.* 
The tensile strengtii of *e finished composite weo 
is in most cases largely determined by the usually 
stronger ncrwiastic gatheratle web whicn also 
servos, as cesenced elsewhere nerein. 33 a •sico* 
to :imrt the degree of elongation attainable by ?>a 
ccmccsite weo without ruetunng of the gatheracle 
weo. Naturally, the elastic web must be surficentiy 
strong to enacie it to gather the gatheracle web or 
wees to which it is bendeo and. generally, the 
stiffer the gatheracle web cr wees are, the stronger 
must be tie recovering 'ores cf the elastic weo :r 
wees bonced thereto. As used herein and ;n the 
ciaims. a •gatneracie* web is one which can be 
gathered into pleats, ioccs or the iike by contrac- 
tion of the elastic web or wees bended to it 
Atthcugn lew iasis weignt elastic webs are pre- 
ferred largely "cr economic reasons, particularly 'cr 
use in discosabie articles, the elastic wees may 
have basis weigms censideraciy higner than 200 
gm/rrr, for example, up to about 750 gram- or 
even higner. 

Cne cr mere elastic wets may be heat-bonded - 
to one or mere gameracie webs, for example, ncn- 
eiastic webs, by tre acpiicaticn of ^eat arc trres- 
sure arc this may be effectuated by passing me 
cverajc elastic and ^amerabie wees, win the elas- 
tic weo cetng n a su-etc-ed. that is eicngatsd 
ccnciticn. through "he nic or a cencer arrangement. 



at test one of the rollers of the arrangement op- 
tonalry being heated to impart the requisite bond- 
ing temoeraure to at least the bond sites of one or 
more cf He webs to be bonded. In many cases, 

s the elastic web or wees have softening tempera- 
tures wnicn are lower than those of the gatherable 
web or wees to wriich th elastic wec(s) are to be 
bonded and, consequently, the elastic web<s) may 
be ihe crtiy weo(s) wriich are signrficarrtry softened 

tq in the bonding step. In other cases, the gatherable 
web<s) may similarly be softened. Accordingly, the 
elastic weo(s), or the gatherable web(s). or both are 
thus heated to above the softening temperature of 
the elastic web, at least at the bond sites there- 

75 between. The heat for the bonding may be applied 
by the rotes of the bonder arrangement or by 
another heat source such as a heat source posi- 
tioned :ust anead cf the bonder arrangement How- 
ever, excailem bonding and an attractive paeem 

» and texture of tie composite elastic material is 
attained by utilizing pattern bonding in which ihe 
overlaid stratcned elastic and gatherable webs are 
passed through the nip of a bender arrangement 
ccmcrising an anvil rciler and a calender rciler 

25 having a repeating emocssing paftem formed 
thereon. The anvil roller may be smccth or may 
contain a cartem such as one wriich is the com- 
plementary .negative of a positive pattern on tie 
calendar rciler and one cr both of the calendar and 

oo anvil rcilers may be heated, as mentioned accve. 
Cne skilled in the art wtil appreciate that the tem- 
perature to which the webs, or at !east the bond 
sites -hereof, are nested *cr beat-ending will de- 
pend rrei oniy on the temcerature of the heated 

os rciUsi Dr ctrter neat source out on the residencs 
time of the webs on the heated roil(s) or adjacent 
the otter heat source, the contact pressure, the 
basis weights cf the wees and their 3pecfic heats 
arc thermai -ccncuctivities. However,, for a given 

*o ccmcinaticn of wees, and in view of the herein 
contaned cisc!csur9 the processing conditions 
necessary to effecruate satisfactory bonding can be 
reaciiy determined by one of skill in the an. 

As to the boncing pressure 'utilized in cases 

*s wrtere the oencing is efectuated by passing the 
overlaid *ecs through lie oressure nio cf a bonder 
arrangement having a pair of rolls wnicn form the 
nic. scecrxoticn of the overall pressure leading 
aicng t.9 rap does not. in itserf. raxe into acccurt 

sc ccmciicstirg 'actors such as the effects of pressure 
rcil construction, e.g.. rciler diameters, materials, 
and emccssing oartems. if any. cn the nip width 
anc pressure tiisohbuticn through the nip. Nonethe- 
less, one sxiiled in the an. taking irrro account the 

55 cverajl oressure 'cacing along the nip. the materi- 
als of xrtsructicn zt tre pressure -ells, the pres- 
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sure rcil diameters and the gocmeir/ of embossing 
patterns, if any, on the roils, will readily be afil to 
apprccnateiy select and vary an effective bcndng 
pressure. 

The gatherable web cr webs to which one or* 
more of the elastic webs are bonded may them- 
selves be elastic or. more usually, may comprise 
one or more non-elastic webs. Generally, elastic 
materials such as elastic fibrous webs have a rub- 
ber/ feei and in acpiicaljcns where the feel of the 
composite material is of importance a non-5iastic 
web such as a bended carded nonelasnc polyester 
or ncnelastic polypropylene Tiber web. a scunben- 
dec noneiasdc polyester cr polypropylene ncn- 
eiastic nb*r web, noneiastic cellutcsic fiber webs. 
e.g., cotton fiber webs, pciyamide fiber webs, e^., 
nyion M webs sold under He trademark Carex by 
Monsanto, and biends of two or more of the fore- 
going may be utilized. The proojeoen of scunben- 
ded nenwoven webs is illustrated in U.S. Patent 
4,240.553. issued July 20, 1932 to David W. Accel 
et ai, the disclosure of which is inccrcoratec cy 
reference herein. Generally, in the spunbencing 
prccsss a thermcciastic material is extruded 
through a scinnerette and icucicn drawn into fila- 
ments to form a ccnerent web of randomly deccs- 
tted filaments on a ccilecbng or forming surface. 
Generally, woven and nenwoven wees of any tex- 
tile or other material suitable for the eurccse .-nay 
be used. However, relatively inexpensive enc at- 
tache compesite fabrics with geed hand and : eei 
and with geed stretchabiiity and recover/ char- 
acteristics have been attained by bending to one or 
bcth sides of an aiastic web (such as a fibrous 
elastc web) a bended carced polyester wee. a 
spuncendsd polypropylene nber web, and singte 
anc multi-layer combinations thereof. Satisfactory 
resutts have been attained by pattern bencing *ha 
webs tcgether under heat and pressure to provide 
a compesite material with excellent controller:* 
stretchabiiity characteristics and uniform anc attrac- 
tive accearanca. 

Referring new to Fgura 1 of the drawings, 
there is schematically illustrated a continuous man- 
ufacturing prccsss fcr heat-concing gatheracis 
wees, which may be .-sen-elastic wees, to each :f 
the ?*c epecsiie sices of a stretcned elastic wee. 
An elastic wee wnicn may comprise a fibrous rxr- 
woven eiastic wee or aiastic :1lm is unwound from 
a surely roil 2 of such nbrcus eiastic material and. 
traveling in the cirecden indexed by the arrows 
associated therewith, passes through the nip ;:" 3 
rcil arrangement 5. comprised zi stacked rcilers S. 
3. in ihs~reverse-3 path indicatad by the rotator, 
direct-en arrows associated with stacked rcilers 3 
anc 3. Perm 3 rcil arrangement 3. wee 4 passes 
into the pressure nip of a bender roil arrangement 
3. wr.icn'is ccmcrised c: a patterned calender roller 



10 and a smooth anvil roller 12. A first gatherabie 
web 16 is unwound from a supply roil 14 and a 
■ second gatfieradi web 20 is unrolled from a sup- 
ply roll 18. First web 16 and second web 20 travel 
5 in the direction indicated by the arrows associated 
therewith as supply rolls 14 and 18 rotate in 5he 
drectiQns indicated by the respective arrows asso- 
ciated therewith. FTorous aiastic web 4 is stretched 
to a desired percent elongation between S roil 
to arrangement 5 and the pressure nip of bonder mil 
arrangement 9. 3y virtue of the fact that the periph- 
eral linear speed of the -oilers of S roil arrange- 
ment 5 is controlled to be less than the peripheral 
linear speed of the rollers of bonder roll arrange- 
rs merit 9, web 4 is therefore stretched to a selected 
percent aicngaticn thereof and maintained in such 
elongated condition during heat-cending of the 
webs 16 and 20 to the web 4 in bender roil 
arrangement 3. 
20* Cne or both of patterned calender roller 10 and 
smccth anvil roller 12 may be heated and ;he 
pressure between these two rollers may be 3d-- 
justed by *ell-<nown means to crevice -he desired 
temperature and bonding pressure Jo banc t\a 
25 wees 16 and 20 to the web 4 and *crrh a ccmccs- 
ite elastic material 22. 

Composite elastic' material 22. upon emerging 
frcm the pressure nip of bender roil arrangement 3. 
passes to a hoiding box 2^ wherein it is maimained 
20 in a related, unstretcned condition fcr a 'engdi of 
time sufficient for ncrous elastic web 4 to cccl 
sufficiently to avcid its cooling while it is n a 
stretched condition and thereby losing ail cr a 
considerate proportion of its ability to ccmraci 
as frcm the stretcned dimensions whicn :t had 25- 
sunec curing bending, it has been found :hat 
elastc wees, in particular low basis weight aiasrc 
wees such as rxnwoven 5crcus eiasiic webs, will 
lose 'heir abiiity to contract to or return to their 
*Q original unstretchec dimensions if they are main- 
tained unbar tension at or above their softening 
temeerature for any significant length of dme. A 
brief recover/ period in a reiaxed. untsnsicned 
condition immediately after bencing has been 
«<5 found :o oe essential to ailcw the 'cw basis weight 
elastic wee to contract and gather the gaiheraeie 
wees sc that the benced web attains its elasticity. 
After a zrsi untensicnec recover/ pericc cf, fcr 
exanpte, up to about 20 seccr.es. e.g., about 2 to 
zq 20 seconds. In hoicing bcx 24. composite eiasdc 
material 21 is withdrawn therefrom :'cr wincing uc 
on a stcrace rcil, net shewn. The prevision of 
holding bcx '24 or equivalent means ailews the 
untensicnec heat-ccncec ccmccsite elastic mate- 
rs riaj :c stabilize, that is ccci, white it : s '.n an untsn- 
sicned arrangement. This alleys the eiasdc wee :o 
contract anc gather the gatherabie web immedi- 
ately after bending zi the wees to each ether. 
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Additionally, mis allows tti elastic web to cool in a 
contraced, that is nontensioned, ccndrticn wrwn 
avoids th elastic web becoming set at the 
stretched dimensions which it had assumed during 
bonding. If this were to occur the elastic weo would 
be unable to contract and gather ttte gamerade 
web and, accordingly, the composite web would 
not possess elastic^ because any significant 
stretching of me composite would result :n teanng 
of the gatherabie webs. 

Conventional drive means and other conven- 
tional devices which .nay be utilized In conjunction 
with the aoparatus cf Fgure 1 are wetl :<nown and. 
for purposes of ciarrty, have not been illusraec n 
the schematic view cf Fgure 1. 

Seme elastic wees, such as those made of 
KHATCN mermopiastics. e.g., a nenweven web cf 
merthlown XRATGN utter fibers, nave low soften- 
ing temoeraures and yet must be heatec suffi- 
ciently to attain heat-bonoing to wnat may be a 
dissimilar material, such as a bended carted poly- 
ester wee. For example. K3A7CN G btcc* 
copolymer usee to maxe seme cf the elastic ma- 
terials of the present invention softens at aceut 
85 «C. Successful heat-bonding of sucn cissimiiar 
materials may be attained -with a patterned. i.a.. 
embossing, calender .-oiler in ^t\icn the raised por- 
tions of the pattern imoose sufficem heat anc 
pressure upon the cveriaic gatheracle weo and 
stretched eiastic web such that the Sne Seers cf 
the elastic wee 3re softened to the extent that they 
may be rnerted and, decending upon the temcera- 
ture of am tossing and the compressive emcossing 
feme imoosed uocn the webs by the bonder roller 
arrangement, may be fcrcsd from the areas cf the 
elastic weo whicn are csmcressec by me raised 
pert ens cf the emcossing pattern, resulting in a 
partem of ine hcies in the elastic web. If me 
temperature and pressure cf emcossing is net sue: 
that ^e nne holes are fcrmed. the elastic weo will 
usually be. as a result cf its softening Cunng em- 
bossing, incentec in the area of embossing. In 
C3ses where holes 3re present in the elastic web. 
the penchenes of me holes In the eiastic web 
appear tc be formed of resolidified cr otherwise 
concensed portions of the material cf the elastic 
web which portions appear to be bended quite weil 
to the web or wees of gatheracle material, rcr 
examole, wrth reference to Figure 2 anc 2A mere is 
shown i schematically and net r.ecassanly to scaie. 
inducing relative thicknesses cf the layers and sure 
cf me emccssec areas cr indentations 2C) a ccm- 
pesita material 22' mace by passing cveriain «ecs 
16*. and 20* ttrcucn me pressure nic between 
caJer.cer roiler 10 and me anvil rcller 12. The 
ccmccsite material 22' is ccmcrised cf a firs: 
gatr.eracle weo • 6* and a seccno gatheracle wee 
20' heat-cendec to rescective occcsrte sices 3f a 



fibrous eiastic web 4*. The bond sites are spaced* 
apart, resulting in gathers or pleats 16a and 20a - 
* (Fgure 2A) being formed in wees 16" and 20* when 
the composite material 22* is in a relaxed condition 

s as shown in F-gure 2A. Gathers 18a and 20a are 
not shown in Figure 2 in orcer to be suggestive of 
the appearance of the composite material 22* in its 
stretcned condition. Fibrous elastic -web V has a 
plurality of embossed areas 26 formed therein cor- 

ro responding to the raised portions of a repeating 
diamond embossing pattern on me calendar roller 
10. The temperature and pressure maintained in 
me nip between me emcossing calender roller 10 
and anvil roiler 12 was such that me pressure and 

T3 temperature imposed by the raised portions cf cal- 
ender roiler 10 formed indentations 30 within fi- 
brous elastic web V by softening or melting me 
micrenbers cf me web The peripheral portions 
23 cf me incantations 20 of the web -t' illustrated in 

» Figure 2A induce a resolidrflec oorticn of me ma- 
terial wnich was fcrmerty located in me intiemed 
area 30 cf fibrous elastic wee Pericnerai por- 
tions 22, upon rase iidifi cation after softening cr 
merting in me pressure nio of calender roiler 10 

25 and anvil roller 12. tend to form a reascnaciy 
3trcng send wrih me overlaid ;amerable wees tS* 
and 20V in examining samples cf me elastic com- 
posite, the incerrtatiens 30 became visible eniy 
after peeling away one of me gatheracle wees 16* 

2Q or 20'. !n several situations peeiing away of one cr 
mere cf me gatherabie webs revealed mat holes 
were termed mrcugn me elastic wee in me em- 
besseo 3reas 23. However, it is possible mat a min 
layer, mat is a highly indented area, of material cf 

:s elastic web 4* extsncing within me area of me 
.holes was stripped 3way with me gatheracle web 
uccn me peeiing sway of me gatheracle weo Tern 
me elastic weo. That Is, me notes may have been 
fcrmed as a result cf me stripping away step as 

* occcsec x me embossing steo. Particuiany with 
heavier oasis weigrrt eiastic wees, me emcossing 
may resuit in a waff e-ike pattern in -which incenta- 
rjens as ccccsed to holes are present in me elastic 
weo. 

4$ A zeros cf tests was run in which gatheracle 
wets cf different materials were heat-cenced in a 
similar fashion to a rscrrwoven elastic web ccmcris- 
ing mertlcwn fibers -cf a blend it XRATCN (Shei! 
Chemical Com cany) rubber 3nc polyethylene. The 

so runs were earned out on accaratus of a type - 
schematically illustrated in F-gure t ccmcrising a 
bencer arrangemsnt (ccrresccncing to 9 :n F-gure 
1) .having a t-t inch {25.5 cm) wide cencing surface 
.creviced cy a nominal 7 incn (17.3 :m) diameter 

«5 smcctr. stainiess steei anvil rcller (corresponding to 
12 in Fgure 1) and a nominal 7 inch (17.3 cm) 
diameter stainless steel caiencer roller - 
(corresponding to 10 in Figure 1) having thereon a 
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raised diamond embossing pattern comprised of 
scuares both diagonally aligned and diagonally on- 
anted relative to She machine direction of the m 
The embossing pattern is compnsed of lands 
raised 0.09 inch (0-229 cm) above th roller base 
surface, each land being a square having sides 
1/16 of an ic* {0.159 cm) !cng with the facing sides 
of adjacent squares being 1/8 of an inch (0.318 
cm) apart as measured perpendicularly to and be- 
tween adjacent sides. 

The calender and anvil roUers are indepen- 
dently oil-heated and there is an S roll - 
(ccrresccncing to 5 in Figure 1) and suitable reec 
rolls (ccrresccncing to 2. and 18. in Figure i) to 
feed the wees to the bender roil at controlled 
speecs. When composite elastic materials were 
made in which cniy one side cf the farcus elastic 
web was laminated to a gatherabie web. the sucpiy 
rail corresponding to suopiy roll *8 cf Figure 1 was 
eliminaied ao that the gatrterabie web passed over 
the emccssing calender roller 10 and the nbrcus 
elastic web aassec over the smooth anvil roller 12 
as illustrated In the schematic representation cf 
Figure 1. 3c* the amccssing calender roller 10 
and smooth anvil roller 12 were heated to the 
temceratures indicated beicw. The net rcrce urging 
anvil rciler 12 and calender -oiler 10 tcwarcs aacn 
other in the runs described beiow was about 2,^0 
pounds '1,542 :<g) cius or minus about tan percent, 
which is thus the force acting cn :he overlaid wees 
passing therethrough as no nip gac~imiting cevices 
were utilized. Tne elastic web widths were 12 
inches :2Q.5 cm) wide before elongation 2nd varied 
from about 10 1/2 inches (25.7 cm) '.vice at about 
25 oercent aicngaticn ("S^ in the Tacies ceicw) :o 
about " Incnss (17.3 cm) wide at accut 550 percent 
eicngsticn. 

Tne gatherable marenals utilized in runs 1-18 
are summarized in Tabie L Tacie !I and these 
following shew the temcersture of the anvil and 
calendar rciiers, the basis weight of the fibrous 



elastic web utilized, the (In ar speed of the webs in 
the respective pinches of the bonder roil 9 and S 
roll 5 and the consequent percent elongation im- 
posed cn the abrous elastic web during bonding. In 

5 each case, elastic meitfciown fibers comprised a 
blend of 30 parts by weight XRATCN GX 1857 
block ccpoylmer and 40 parts by weight of a 
polyethylene scid under the trace designation 
Petrothsne Na£01 by ttie U.S.1. Chemicai Com- 

ro pany. (Also referred to as ?S Na601 or Na601.j 
KRATCN GX 1657 rubber is described in detail 
above. 

Information obtained from U.S.!. Chemical 
Company stares thai the NaS01 is 3 low molecular 

75 • weight !ow density polyethylene for application in 
the areas cf hot melt adhesives and coatings. U.S.1. 
has also stated that the Na601 has the following 
nominal vaiues: (1) a Brccxneid 'Viscosity, cP at 
150 degrees Centigrade of 35CO and at ISO de- 

20 grees Centigrade of 3CGG when measured in accor- 
dance with ASTM 0 2226: (2) a density of 0.903 
grams per cubic centimeter when measured in 
acccrcance with ASTM D 1505; (3) an equivalent 
Meit incex of 1C00 grams per ten minutes when 

25 measure in accordance with ASTM 3 1228: {4} a 
ring and ball softening point of 102 degrees Centi- 
grade when measured in acccrcance with ASTM 
28: (5) a tensile of 350 pounds per square inch 
when measured in accordance with ASTM 3 525; - 

jo (6) an aicngaticn of 30 percent when measured in 
acccrcar.ee with ASTM D 528; (7) a modulus of 
Rigidity, Tc (45.000) cf -34 degrees Centigrade and 
(8) a penetration Hardness, (tenths of mm) at 77 
cegrees Fahrenheit of 3.5. 

zs NacOl poiyethyiene is beiievec :o have a num- 
ber average mciecuiar weight >Mn) of about 4 5CC; 
a weicnt average molecular weight (Mw) cf about 
22.400 and a Z average mciecuiar weight (Mz) of 
about 52.3C0. Tne cciydiscersity (Mw/Mn) cf the 
NaoGI is about 4.37. 
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Runs , Material Basis Weiahn 

1-3 Thermally bended, carded web of 22 gas/yd 2 

poly (ethylene terepfctbaiate) fliers 

4-3 Multi-layer carded web ccaprisinc; 70 gns/m 2 

a Layer of 60% by weight poly 

(ethylene terachtbaiate) fibers and 

40% by weight polypropylene fibers 

(fluffy side) scnicaily bended to a 

layer of spunbended pclyprspylene 

fibers. 

9-11 Scunbcnded polypropylene fiber 0.4 oz/ydT 

12-15 Ssunfccnded polypropylene fiber 0.7 or/yd" 

15-17 Sounbcnded polypropylene fiber 0.4 cr/.vd 2 

13 Tiersally bended, carded veb of 22 gxs/yd 2 

pcly (ethylene terephthalata) fibers 

Weo LS 3 Respective Linear Speeds of Wees 
-o passing tircugn Bonder Roil (9>S Roil (5), feet per 
The following iegencs apply to Taoies !U in, iV, V minuta 
and VI 

%c * Percsnt Ecngancn of Elastic Weo (4) at 
Anvil T12 = Temceramre of Anvil teller (12), Sending (Fcuncec :o nearest integer) • 

degrees Centigrace 35 

NO i c; Wrtn reference -o tie schematic diagram of 
Calendar 110 = Temperature of Calencer Rciler - Fgure : f ocnoer roll (9) is comprised cf anvil roller 

(10), degrees Cermgrace 02} 2nd calender .-oiler (10). S roll (5) is comprised 

of rolls (5) and (81 

BW * 3as:s Weigh: of Eiastc Weo (4), jrams per ^ 
square meter 
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Calena 


X 


T12 _ 


T10 




85-36 


5 


54 


85 - 86 


j 


S2 


33 


4 


52 


96 - 99 


5 


52 


96 - 99 


6 


52 


96 - 99 


7 


52 


95 r 99 


3 


52 


96 - 99 




si 


96 


10 


52 


96 


11 


52 


96 


12 


52 


96 


1 *: 


5 2 


35 


14 


<■ 

3- 


35 


15 


52 


35 


15 


52 . 


35 


17 


52 


35 


13 


32 


85 - 33 



Ail of the runs except nun 18 acpiied :he 
gatherable web to cne 'side only of me nbrcus 
elastic weo. In Run 18 "tie gatheraote web was 
applied to both sides cf the Serous elastic web. 

The product attained in Runs 1 through 3 
showed very good aiasncity and appearance, the 
gatherable web side being puckered in a fine, 
regular receating pattern. The product of Runs - 
through 3." in which the fluff side cf the muiiHayer 
gatherable web was bonded to the fibrous elastic 
web showed good appearance and gocc elasticity 
with geed bonding strength. The product produced 
in Run 7 shewed large, irregular puckers and weax 
bonding and was generally considered to be un- 
satisfactory. The products of Runs 3 and 3 showed 
good accearanca and geed aiasiicty. The product 
of Run 1C showed seme hcies in the elastic and 
the orcduct of Run 11 seeded many hcies in the 
elastic, incicating that the bending temperature 
may have been too high. Run 12 was unsuccessful 
in that the fibrous wee broke 3fter bending was 
starred etc rather !ow bonding strengths were at- 
tained. In Run 13, the aiastic die not break during 
bending but the prccuc: delaminatad. Runs 14 and 
15 were more successful, zrccucnq a product with 



3W LS %; 

125 20/IQ 100* 

125 20/3 150 

125 21/7 200 

125 20/10 100 

125 20/3 150 

125 21/7 200 

65 21/7 200 

65 20/10 100 

125 20/10 100 

125 . 20/3 150 

125 21/7 200 

125 21/7 m 200 

125 21/7 m 2>G 

125 20/10 100 

125 20/3 150 

125 21/7 200 

125 21/7 200 

55 21/5 250 



geed accearance and elasticity but with peer bend- 

55 tng strength, the prccucts tending tc deiaminate 
rather easily. Runs 16 and 17 were not successful 
in that the fibrous elastic material broke when 
bonding was stared. Run 18 was successful and 
an attractive product with adequate bending 

40 strength was attained. 

A funher series of runs was ezreiee out in an 
attempt to produce composite elastic mats rial hav- 
ing elongations of scproximateiy 25 percent, 30 
percent. 75 percent and 100 percent before failing. 

48 Failure occurs at the "ultimate elongation ■ of the 
material which is the elongation at which the ma- 
terial tears cr cd:envise fails. Ecngaticn was tested 
in an Instrcn testing device. A two inch by five ; nch 
rectangle cf tie material was cut with the five inch 

50 long sices being substantially parailei to the ma- 
chine direcben of the web of composite material 
from which the sampie was rut and the two inch 
sides were oiamped in the jaws of a property 
calibratsd instrcn testing device. It was then at- 

£5 tempted tc elongate each sampie in two stages, 
with cne minure : s rest between stages, to elonga- 
tions cf 50 percent and then ICO percent. 3rter 
which fte sampie was relaxed to zero elongation. If 
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ttm sancle fails during otter of these two stages. 
tt» percent etongaiton at Saium is the "ultimals. 
elongation/ If tt» sample dd not fail during either 
of these two stages, it was. after being retaed to 
zero elon ga t ion , then snatched at 10 feet per 
minute until It failed, the percent atongation at 
break or tear being the 'ultimate elongation.* The 
desired or target elongation of 25 percant 50 per- 
cent eta. of the composte elastic materia] should 
not be confused with the definition given above of 
an elastic material as cne which is in teetf (not the 
composite) capable of at least 25 percant elonga- 
tion and a stated degree of recovery. The stiffness, 
basis weight and bonding pattern of the gatherabie 
web or webs bonded to the elastic web or webs 
can be controlled in order to affect (reduce) the 



degree of elongation of the composite material. For 
example, composite materials of considerably lees 
than 100 percent elongation are often desired tar 
certain and uses. 

5 The c o mposite elastic materials used in Runs 
19*2B were made by utilizing fibrous elastic weds 
of the same KBATON GX 1657-poly ethylene 
Na£01 80/40 blends as utilized in Runs 1*18 and 
bonding to each side of the fibrous elastic web 

io either a 22 grams per square yard poly (ethylene 
terephthaiatB) bonded carded web material made 
by Carolina Formed Fabrics (Runs 19-24) or a one 
ounce per square yard spunbonded poiy (ethylene 
♦ terephthaiatB) fiber web sold by E L DuPont de 

is Nemours and Company under the registered Sade- 
maric REE.MAY (Runs 25 and 26). The results of 
these runs are set forth in Table III following. 
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Web LS 
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19 


77 


74 


50 


20/7 


135 


20 


74 


74 


50 


20/10 


100 


21 


74 


74 


50 


20/12-12 


67 - 


22 


74 


74 


50 


20/15 


25 


23 


72 


74 


50 


24/15 


50 


24 


74 


76 


50 


24/15 


50 


25 


74 


75 


65 


20/12 


54 


25 


86 


34 


65 


20/12 


54 



See legends preceding Tab. a II 



The composite elastic materia] product of Hun 
19 was generally satisfactory but seemed to be 
somewhat overtcndad. the sample of the ccmpcs- 
*rte material produced snowing approximately 100 
percent elongation. Accordingly, the anvil roller 
temperature was reduced somewhat for run 20 
which produced a satisfactory composite material 
product snowing an ultimate elong3ticn of about 
100 percant The product obtained in Hun 21 
shewed very geed uniformity. Bun 22 produced 
satisfactory product showing a percent ultimate 
eicngaiicn of 56 percent Run 23 was carried out 
using three different lots of fibrous elastic w b 



material, the first two lots of which yielded compos- 
ite elastic material products having ultimate elonga- 

45 iiens of 36 percent ana the Xirt lot yielding prod- 
uct showing an ultimate eicngtion of 76 percant 

In Run 25. the one ounce per square yard 
scunbended REEMAY poly(ethyiene terephthaiatB) 
fiber web was used on the calender roller side of 

x the Sbrcus elastic web and 3 0.7 ounce per square 
yard basis weignt web of the same material was 
used on the smooth, anvii roller sice of the fibrous 
elastic weo. Run 25 produced good Sending and a 
satisfactory composite elastic material product 

35 which was somewnat stiffer that that obtained wrth 
the Caroiina Formed Fabrics poly {ethylene tereph- 
thaiatB) cenced carced weo material. 
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Run 26 is a repeat of Run 25 axceot unteng 
somewhat higher bending temperatures aa mdi- 
cared The REEMAY spunbonded poiy v «hytene 
tarephtftaiate) fiber web materia* bonded very well 
atth higner temperature. However, at sucn higher 
bonding temperatures it might be better to uflizs a 
somewhat heavier basis weight fibrous aiasac wo 
although a satisfactory composite elastic matenai 
was obtained in this run. 

The necessity of allowing the composit e web to 
relax immediately after bending was demonstrated 
by comparative test Runs 27 and 28, in which 
similar conditions were maintained except for cmis- 



70 



sion of the relaxation step in Run 27. For these 
runs, a 22 grams per square yard thermally bon- 
ded poly (ethylene terephthaiate) fiber nonwoven 
web was bonded to each side of a nonwoven 
fibrous web of fibers of the same KRATON GX 
1657-poiy ethylene Na601 30/40 blend as was un- 
ited in Runs 1-18 and 19-2S, having a basis 
weight as shown in Table IV, which sets fcrth the 
data for Runs 27 and 28- 
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See legends preceding Table !! 

In Run 27, *e bended composite maieriai was 
maintained under :ensicn aftar the bonding step by 
winding It direcdy onto a storage roil as the com- 
posite material emerged from the bender roils, 
without allowing it to relax. With rescect to rgure 
1, this effectively involved reclacing holding cox 24 
with a driven iake-<jp xil. The resuitant composite 
wee had substantially no -icn-besrucbve aiastctv 
because its elastic web component as 2 resurt cf 
the fact that the eiasac weo was hela in an aion- 
gated, tensicned condition while It cocied after 
bonding, had lost its aciiity to contract and thus 
form gathers in the gathsrabie webs. 3y ncn-ce- 
struccve elasticity is it meant that the composite 
could be stretcr.ed and ailcwed to contract without 
rupturing the gatheracie webs. Accordingly, it 
should be noted that the elastic web, upen removal 
of -he gatheracie wees therefrom, still possessed 
elasticity in that it could ce stretched and *cuid 
contract to the cimensiens which it had assumed 
during bonding, but wcuic net contract cad< to its 
original prebencing unstretched dimensions. As a 
resuit of this, the composite web did net possess 
nondestructive aiasiicr/ because the gaiherab:e 
wees wcuic not have been ruptured or torn in crcer 
to strstcn the cempesite beyond tie dimensions it 
possessed during bending. Accccingiy, the com- 
pesite web could net be eicngaied- without rearing 
cf the Gatheracie webs and thus the gatheracie 
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webs resisted such eicr.gabcn. Because the a Issue 
web has !cst its ability to contract and :crm gathers 
in the gatnerable webs, the compesite web had a 
smccrh, ncngathered appearance. Run 2S was 
similar to Run 27 except that the composite was 
allowed to run freeiy off the bender roils and the 
elastic weo contracted, forming gathers in the non- 
elastic web and providing an attrscdve, 9lastic 
composite web. 

A runher series of runs was conducted in which 
elastic webs cf meitbiown KRA7CN GX 1657-pciy- 
ethyiene Na601 .ibers of the same SQ/^Q blend as 
utilized in Runs t-13 were bonded on each of their 
opocsite sices to a poly (ethylene terephthaiate) 
pewcar bonded csrtaa wee cf a basis weight cf 14 
grams per square yard, scid by Carolina Formed 
Fabrics under the trademark CARELLE. (The bend- 
ing powder used in the CARELLE faerie is scic by 
Eastman Chemical Products Inc. as RA 252 polyes- 
ter pewder). The Tcrcus elastic web in each cf the 
following Runs 2S-~0 had a basis weight cf 55 
grams per square meter. After the Twa-sica bended 
compesite elastic materials were mace, six speci- 
mens were taken from each run the scecimens 
being cut Three inches wide in the cress direction 
and seven inches !cng in the machine direcben. 
Fcr three of the scecimens from aacn run, one cf 
the cciy (ethyisr.9 terephthaiate) webs (Side 1) was 
separated fcr a distance cf approximately one inch 
aicng the machine direction of the specimen and 
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placed in one jaw of an Instrcn tester while the 
remaining two bonded layers were piacad in the 
opposite jaw of the tester which was then set to 
move the jaws apart at a rate of 10 inches (25.4 
an) per minute. The three highest peaks registered 
for at least four inches (10.2 cm) of specimen 
delaminatcn were noted and an average taken of 
the nine values thus obtained for three specimens, 
giving a force in grams, per three inch width of 
specimens, required to deiaminate the pciy • 
(ethylene terepnthaJatB) web (Side 1) from the fi- 
brous elastic web. For the three remaining speci- 
mens from each run, the poiy (ethylene tereph- 
thaiate) weo on Side 2 of the composite elastic 
material (Side 2 being the side opposite to Side 1 
above) was separated for a distance of approxi- 
mately one inch along the machine direction of th e 
specimen and placed in one jaw of an Instrcn 
tester while tfte remaining two bonded layers were 



Ar.vi 

un 712 

29 67 

30 64 

31 64 

32 64 

32 72 

34 72 

33 72 

35 72 
37 77 
33 76 
29 75 
40 77 



See lecer.ds 

Similar additional bending strength rests were 
conducted sucsstunng 'or the diamond patterned 
emccssing calender roller a caiender roller having 
a repeating regular pattern of six circular dens ar- 
ranged in hexagonal patterns between which trian- 
gular patterns of Ihree circular dots are inter- 
spersed. The raised dcts comprise about 17 per- 
cent of me surface area of the emcossing rcil. 
Generally, similar conditions were otherwise main- 



placed in the op p osi te jaw of the tester which was 
then set to move the jaws apart at a rate of 10 
inches (25.4 an) per minute. The three highest 
peaks registered for at least four inches (10.2 an) 

5 of each specimen deiamination were noted and an 
average taken of the nine values thus obtained for 
the three specimens, giving a force in grams* per 
three inch width of specimen, required to de- 
laminate the poiy (ethylene terephthaiate) web - 

ro (Side 2) from the fibrous eiastic web. 

The results are set forth in the following Table 
V, to wnicn, in addition to the table headings de- 
fined above, the following applies: 

rs Bond Strength * Bond strength expressed as the 
fores, in grams, required to peei away a three-inch 
wide strip of gatherable web from the elastic web 
to which it is bonded, measured as described 
above. 



S tr ar.crch 
I Side 2 

10: 

125 
64 
74 
155 
114 
115 
120 
253 
142 
24C 
279 



tained anc comparable bending strength results 
were otainea a/though die diamond emccssing 
partem overall appeared to provide somewhat Sign- 
er bonding strengths *an the hexagonal/triangular 
patten of circular dots. 

Another series of runs was conducted in which 
a cast slastic film of about one mil thickness was 
made from a blend ccm prising 85 percent by 
weigh: of a resin sold und r the rademarx =CLY- 
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200 


171 



preceding Taiie II 
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TROPE 37701 by A. Schuiman Corporation or Ak- 
ron. Ohio ami 1S seieant by "eignt of AMPACST 
White Concamrate. ccmerising soiypropylen ana 
titanium dioxide, soid by Ampacat Corporancn of 
ML Vemon. New York. The fan was bonded a a 
bonded cardea web of poty (ethylene tarech- 



thaiam) having a basis weight of 22 grams per 
square yam. Poiytrope resin is believed- So be a 
block copolymer of poly (es-butacfiene) and pofy 
(t-butywnetnacrylaie). The conditions which 'were 
utilized are sat fonn in Table VI, below. 



41 
42 



Ar-vi: 
Tl 2 
110 
110 




Wei 



20/3 
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See legends preceding Table II 



In each of nuns 41 and 42, a product was 
attained which had good appearance and was net 
verv ncisv with rescec: to crackling of me nlm 
wnen me ssmoosita material was erumciea In the 
hand. The crcduc: of =un ±1 showed mors stretcn 
than that of Run 42 2s would be expected rrcm me 
greater degree or elongation of the elastic Sin 
during bending. Other elastic films may cf course 
be usee; for example, a film may be mace or 
KHA7CN GX 1657 thermoplastic and a pciyclerin 
ccmccsiticn : denticai or similar to the cempestiens 
described above for use in merfclowing to make 
webs of norrweven micrenbers. Such elastic films 
are also useful in the practice cf *e- invention. 

Tests with other eiastcmenc materials were 
earned out in which a sample -of me elastic web 
was siretcned by hand and hand fed into the 
bender arrangement together wrth the gatheraole 
wees. For example, an elongated elastic web af 
meitbiown fibers of pciyurethane scid under the 
trademark 5STANE (B. F. Gccdhch i Co.) was 
heai-bended on both sides to the same poly 
(ethviene terecnthaiata) fiber pewder bended car- 
dec' web used in Runs 29-40. In similar fashion, a - 
(SO gram per square merer basis weight) elongated 
elastic web of mertbiewn fibers of an alastcmeric 
polyester scid under the trademark HY7SE- (E !. 
CuFonx De»Nemcurs & Co.) was heat-eenced on 
bem sices re the same pcly(ethyiene terecn- 
thaiate) fiber powder cended carded web. The 
ccmccsite made with the pciyurethane elastic wee 
sncwec geed stretcn and an attractive accearanca 
with significant .necxing-iewn of the prccuct cue to 
the fact that the sample of the elastic web was 
hand fee :o me bender arrangement oy holding me 
sample :n a machine direction stretched condition 
anc allowing me sample to feed through me bond- 



er arrangement. Tne composite made with me 
polyester elastic weo showed "airly good bending, 
wnh accarentiy better stretch in the cress direction 
* s than in me machine direction. 

Ccmccsite elastic materials of the inventicn are 
utifczble generally in any article calling fcr an 
elastic material sudn as, but not limited to, stratcna- 
ble protective covers and "wraps, outerwear, under- 
go garments, menstrual and. incontinence centre! arti- 
cles and garments such as disposable diapers, and 
the ;ike. Their low cost relative to woven or xnrttsd 
fabrics permits economic adaptations to 
"cisccsable* articles, by wnicn is meant articles 
55 intencea :o be diseased of, rather man laundered 
and ra-usea after one or a few uses. 

White me invention has been described In de- 
tail with respect to specific preferred embodiments 
therecf, it wtil be appreciated mat upon a reading 
40 and understanding of the foregoing numerous vari- 
ations wiil occur to those skilled in the an which 
variations are believed to 'ie within the scope and 
spirit ot the present invention and the appended 
claims. 

CUims 

A method of producing a ccmccsite elastic 
50 masriai having a: least :ne gatherahla web ben- 
ded :o at 'east :ne elastic web. said method com- 
prising me steps of. 

(a) tensioning an elastic web :o elongate .1: 

(b) ccr.cxg the elongated eiastic wee to at 
55 least :ne gatr.eracle web under conditions wrier. 

scftan ax leas: coraens of me elastic web to term a 
bended ccmccsite web: and 
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( C ) relaxing the composite web immediately 
after the bonding step whereby the gaiherabJe 
is garnered to form me composite elastic material. 

2. The method of daim 1 wherein the elastic 
web comorises a fibrous elastic web. 

1 The method or daim 2 wherein He Ibrous 
eiasdc web comprises a rtonwoven web of 
eiastomenc fibers. 

4. The method cf claim 2 wherein the fibrous 
elastic web comprises a rtonwoven web of 
eiastomenc micronbers. 

5. The method of claim 1 wherein the elastic 
web comorises an alastcmeric ilm. 

6. The method of claim 1 or daim 2 inducing 
heat-bonding the elongated elastic web to the 
gatherafile weo by overlaying the elastic and 
gatherabie webs and applying heat and pressure to 
the overlaid wees. 

7. The method of daim 5 including carrying cut 
the heat-boncing by hearing bonding sites onjhe 
elastic web to a temperature of from about 55 'C to 
about 12Q*C. 

8. The methed of daim 5 induding carrying cut 
the heat-bending by heating bonding sites cnjhe 
elastic web to a temperature cf from accut T0*C 33 

about 90*C. 

9. The methed -of daim 1 or claim 2 wherein 
the elastic web has a basis weight of aocut 5 to 
about 300 grams per square meter. 

10. The method cf daim 1 or claim 2 wherein 
the elastic weo has a basis weignt of about !0 to 
about 200 grams cer square meter. 

11. The method of daim 1 or daim 1 wherein 
the elastic weo is comprised of an A-S-A' block 
ccooiymer wherein A and A 1 are the same or 
different mermcciastic polymer block, ana therein 
B is an aiastcmehc poiymer blocc 

12. The method of claim 11 wherein A and A' 
each is a thermoplastic styrenic moiety and 3 is 
selected from the group consisting cf poiy- 
(ethylene-cur/iene), pciyiscprene and pciy- 
butadiene. 

13. The metned of claim i2 wherein 3 is poiy- 
(ethy I ene-bury i en e) . 

14. The method of daim 12 wherein aach of A 
and A' is seiected from the group consisting of 
polystyrene and polystyrene hemoiogs. 

15. The metned of daim 14 wherein 3 is rely- 
(ethyiene-buiyiene). 

16. The method of daim 1 or daim 2 wnerein 
the gatheracie weo comprises a nenweven. ncn- 
elastic material. 

17. The method of claim 12 wnerein the sum cf 
the molecular weignt cf A plus the mciecuiar 
weight of A' comprises from accut 14 :c 31 percant 
cf the mciecuiar weignt of the A-c-A' becx 
copolymer. 



ia Th method of daim 13 wherein the sum of 
the molecular weight of A plus the molecular 
weight of A' comprise s from about U to 29 percent 
of the molecular weight of the A-3-A* block 
5 copolymer. 

19. The method of claim 15 wherein th elastic 
web is comprised of a blend of said bfodc 
copolymer plus a poiyoienn. 

20. The method of claim 19 wherein the 
iq poiyoienn is selected from the group consisting of 

one or more of polyethylene, polypropylene, pcry- 
butene, ethylene copolymers, propylene 
copolymers and butene copolymers. 

21. The methed'of daim 1 or daim 2 induding 
19 carrying out the heat-bonding by passing the over- 
laid elastic and gaxherabie webs through a pressure 
nip formed between a pair of bonding roils, at least 
one of which comprises a patterned calender roller 
and at least one of which Is heated to a tempera- 
ay ture above the softening temperature cf the elastic 

web. 

22. The method of daim 1 or claim 2 induding 
maintaining the elastic weo in a stretched condition 
of at Seast accut 100 oercsnt elongation during the 

23 boncing. 

22. The methed of daim 2 wherein the nbrous 
elastic weo cemenses a nenweven web cf mert- 
blcwn giastcmeric fibers and the gatherabie web 
comprises a non-mastic web. 

30 24. The method of claim 2 wherein the fibrous 
elastic web comorises a norrweven web of melt- 
blew aiastcmenc fibers and is maintained in a 
stretcned condition of at least about 25 percant 
elongation during the bonding. 

os 25. The methed of claim 24 including maintain- 
ing the nbrous elastic weo in a stretcr.ed condition 
cf tarn about 25 percent to 550 percent elongation 
during the bending. 

28. The method of daim 24 wherein the ribrcus 
*o elastic weo has a basis weignt of from 3bout 5 to 

3C0 grams per scuare meter. 

27. The method of claim 24 wherein the fibrous 
elastic weo has a basis weignt of from about TO to 
200 grams per square meter. 
«<« 28. The method of claim 24 wherein the 

gatherabfe web comchses a nenwoven. ncn-elastic 
weo. 

29. The method of daim 1 or daim 2 including 
bending a non-elastic weo to eacn of the opposite 

so sides cf the eiastic weo. 

30. The method of daim 1 or daim 2 wherein 
the ccmocsite weo :s .'8 taxed xr a zericd of up to 
.about thirty secencs after bencing. 

31". An eiastic comccsrte material comprising at 
£5 least one elastic weo bonded to at least one 
gatheracle weo whicn is extensible and centroctibl 
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witti me elastic web uoon stretchingj*d r^ng of 
me composite material, me composite material be- 
ing made by: , 

(a) tensioning me elastic web to elongate it 

(b) bonding me elongated elastic weo to at 
(east one gafrerabie w b oncer conditions men 
soften at least portions of * elastic weo, to form a 
bonded ccmccste web: and 

(c) relaxing me composite web immedamiy 
after the bonding steo whereby the gamerafcle weo 
is gathered to form me composite elastic matenai. 

32. The material cf daim 31 wherein me elastic 
web ccmorises a fibrous elastic -web. 

33. The matenai of ciaim 31 or claim 32 
wherein me elastic web Is bonded to me gamerante 
web at a plurality of spacsd-acart iocaocns in a 
repeating pattern and me gatherafcie weo is gath- 
ered between me bonded locations. 

34. The material cf claim 32 wherein me fi- 
brous elastic web comprises a nonwoven weo of 
eiasfcmeric fibers. 

35. The material of ciaim 22 wnerein me > 
brcus elastic web comprises a nonwoven weo of 
meitfaiown eiastcmeric nbers. 

36. The material of ciaim 31 cr ciaim 32 
wherein me elastic web has a basis weignt or ran 
about 3 to 300 grams per square meter. 

37. Tne material cf claim 31 or ciaim 32 
wherein me elastic web has a basis weignt of from 
afccut 1Q to 200 grams per square meter. 

38. Tne material cf ciaim 31 wherein me elastic 
web ccmcrises a nonwoven weo of mettbtcwn 
eiastcmeric fibers seiecsw rrcm me group consist- 
ing cf (i) fibers cf A-3-A' block cccoiymers serein 
A and A' may be me same cr afferent and eacn s 
a mermcciastic pciymer block and 3 is an 
eiastameric poiymer block, and (D) Wends cr are cr 
mere cciyclenns wim (i). 

39. Tne material cf ^iaim 38 wherein A and A* 
each is a styrenic mciety and 3 is pcly(ethy!ene- 
butyiene). 

40. The material of claim 39 wherein each ot A 
and A' is selected frcm me grcup consisting cf 
polystyrene and pciysr/rene homciegs, and me 
pclvclenn is seiectec Tern me group consisting cf 
cne cr mere cf pciyethyiene. polypropylene ocly- 
butene. ethylene copolymers, propylene 
cccolvmers and cutsne cccoiymers. 

41. The material cf claim 39 wherein each cf A 
arc A' is seiectec Tern pciysr/rene enc pciysr/- 
rene hcmclccs and me sum of me mciecuiar 
weigh: zi A cius me mciecuiar weignt of A' is from 
about 14 to 29 percent zi me mciecuiar weight •:: 
me A-3-A' ciccx cccciymer. 

42. The material of ciaim 40 wherein me deck 
cccciymer comprises n :aast accut :G% by weigh: 
cf xe material. 



43. The matenai of daim 40 wherein me block 
copciymer comprises at !east about 20% by weight 
of me material. 

44. Th material of daim 40 wherein me block 
5 copolymer comprises at least about 30% by weight 

of me msxeriaL 

45. The material of daim 40 wnerein me meit- 
biown aers are comprised of from about 10 per- 
cent m 30 percent by weight of me A-S-A* block 

to copolymer and from about 90 percent to 10 per- 
cent by weight cf me potyoienn. ■ 

46. The material of daim 31 wherein me elastic 
web comprises an A-3-A' block copolymer wherein 
A and A* may be the same or different and each is 

75 a thermoplastic poiymer block and 3 is an 
eiastcmeric polymer block. 

47. Tne material of daim 46 wherein each of A 
and A' is selected from me group consisting of 
pciysr/rene and polystyrene hcmclogs, and 3 is 

20 selected from me grcup consisting of poiy- 
(emyiene-buiyiene), pciyiscprene and pcly- 
buadene, and me sum of me mciecuiar weignt cf 
A plus me molecular weight cf A* comprises Tom 
about H to 31 percent cf me mcieaiiar weignt cf 

25 me A-5-A' clock copolymer. 

46. Tne material cf daim 46 wherein each of A 
and A' Is selected frcm me grcuo consisting cf 
pciysr/rene and pciysr/rene hemoiegs. 3 ;s pciy- 
(ethyiene-cutyiene) and me elastic web is furrier 

:a . ccmcrised of a pciycierln seiected frcm me grcup 
consisting cf one zr mere of polyethylene, poly- 
propylene, pciybutene, athyiene copolymers, pro- 
pylene cccoiymers and butene copolymers. 

49. Tr.e materiai cf daim 46 wherein me eiastic 
cs web is comprised of at least about 20% by weight 

cf me A-c-A' block copciymer. 

50. Tne materiai of ciaim 48 wherein me elastic 
web is comprised cf at :east about 30% by weight 
of me A-3-A' block cccciymer. 

51. Tne materiai of daim 31 or daim 32 
wherein me elastic web is bonded to me gaiherable 
web at a plurality cf spaced-apari locations in a 
repeating pattern 3nd :he gatheracie web s garn- 
ered between me bonded iceatiens. 

45 52. The materiai of claim 51 wherein me 
gainerade web is a .-icnwcven, non-elastic material. 

53. Tne matenai of daim 52 whereir. me 
gatheracie web comprises a web of fibers selected 
frcm me grcuo consisting of pciyester fibers, 

so pciycieiirs ibers, poiyamide "Veers, ceiiuicsic rlbers 
and mixtures of r*o cr mere thereof. 

54. The material of ciaim 52 wherein me 
gaiherade web comprises a nenwoven web of cciy 
■etftyie.re terachmaiate) :Tcers. 

55 55. An elastic cempesite materiai as shewn 
and cescriced herein. 
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